CESKOSLOVENSK/L 
SOCIALISTtCKA 
REPUBLIKA 
( 10 ) 




OftAO PRO VYNAlEZY 
AOBJEVY 



POPIS VYNALEZU 

K AUTORSKEMU OSVtDCENi 



/22/ P£lhlA5en& 12 04 85 
/21/ PV 2724-85 



(40) ZverejnSno 15 OS 86 
(4.S) vydino 15 12 87 



247484 



(S!) liiL CI* 

;V 61 K 39/39S 



(7S) 

Auior vvnilezu 



HAMSfKOVJC EVA RHDr,, PARDON JAN Ing. , ULRYCH STANIStAV RNDr, 
PRAHA 



(54) ZpOsob pffpravy {munogiobulinu proti lldskym lymfocytum 



fteSenf se t?k4 oboru v^roby IznuaobLolo- 
q±clL<ch preparita pro terapeutlck^ tfCeXy. 

Refif ae zpftsob pflpravy Imunogloballnu 
prott lidsk^m lytaf ocytiini /thyroocytiim/. Uve- 
deatf Imunoglobullny se vyznaCuJl timinosupre- 
Blvnfmi tiCinJcy vyuSfvanymi pfl pCenosech 
tk^£ a orginO. ^ .^^ ^ - 

Podstatou feSenl jo jednoduch? postup 
Izolace frakco tmunoglobulinft s^ra Irou- 
nizovaix^ch zvXrat zaXoXeaj? na sriSeclch 
reakclch. P^l teplotS 18 a5 22 a g 4,15 
a£ 4,25 dochizf v prvnfm stupnt k.oddSleni 
roztoku Imsinoglobullaa od sra2enlny balaat- 
nich bllkovtn a kyscllnou kaprylovou. Ve 
druhtfm atupnt ae frakce jUminoglobulina.pu- 

cifiJcuje ardSonlm etanolem pfi teplatS -6 Mj- 
a2 -lO °C. Postupem zOatrfvi zachovin natlvnl STj 
charaXter molekuLy imunoglobiillna, ktertf 

aaji btoaogick^ vlastnostl vhodntf pro po- • C J 

Sadovan^ pou21t£ preparitu. ^»«*^ 
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Vynrfle* ?e5f zpOsob pffpravy Imunoglobulinu protl lldsk^^ iyiafocytam. 

Pfl chlrurgtcX^ch p?enosech tk^nf a oxqdn^ je vyuiiv4no imimosupreaivnlcli l^teJc. Pur if i- 
kovan^ zvileci imunoglobulln protl Lldak^m lymfocytdm m4 protl jin^ Inninosupreslvzi^m l^tk^ 
nebo z^fenf fadu v^hod, pro kter^ je pfl transplantacfch vyu2fv4n. 

Zdrojem protl Id tek je s^rum zvf?at Imunlzovan^ch lidak^mi lymfocyty- Pre par ^t. pf tpravo- 
van]? V mlnulostl z antilymfocytimiho s^ra nevyka2oval vhodn^ Imunosuprealvnf tlftinky. Pro 
Izolacl Imunoglobullnov^ frakce bylo pouSiv^no vysolov^nf siranem amonn^m s ndaleduj^cjC 
sorpcl balastnich bflkovln na lontom&nlCfch a kone&n^ vysycenlm nebo purlf lka6n£ch postupi^ 
vyullvaj fcfch pouze lontomfinlihi. 

RovnS£ by la zkou£ena lzola6n£ metoda zaloSen^ na sr^2en£ rlvanolem. Metoda nebyla pro 
Izolacl V provoznfm inSJftku vhodnd, v sedmdes^t^ch letech by la vyuS£v^a v OSA - Stanford 
Univ* Hospital V Kallfomli. 

Protoze Bft nejedn^ o bS2n:^ komerfini preparit - Iznunoglobulln protl lldsk/m thymocytAm/ 
je molntf apllkovat pouze ve Epecldlnlch' zdravotnlcktfch za21zenlch, k^er^ ae zabj^vajl pife- 
nosem tkdni a orgetnft - je jeho pflprava omezena pouze na mal^ podet vyrobcA. 



Pro produkcl maX]^ch lanozsjtvl ee vyuSlvd postupft zalo2en]^ch na prlnclpech aflnltnl cKro- 
mat:ografle, lonexovd chromatograf le a sorpce na specif ick^ch sorbentech. .Spolednou nev^hodou 
cltovanj^ch postupA Je vysokd cena sorp6nlch mater iAld, pouSitelnost pouze pro zpracovdni ma- 
l^ch objemfl s^ra a tlm 1 vyaok^ cena kone^n^ho prepare tu. 

HavrSen^ zpA&ob Izolace Imunoglobulinu ze atfra zvfrat Imunlzovan^^ch lldskyral thymocyty, 
tj-- lyrofocyty lzolovani?m± z thymu, m£ veSker^ prednostl srctSecfch poatup{^, pokud se jedn^ 
o apraco vanj^ objem^ a protoge ost>atn£ s^rovd b^lkovlay zvl^ecJCho s^ra jsou pro tarapeutlck^ 
tI5ely nepouSi'teln^f ja cel^ Izolace zjednoduSena do dvou f ranclonaSnfch stupnA — vysr^Senf 
balastnich bilkovin kysellnou kaprylovou a pf^esrdSenl frakce imunoglobulln A za sniSend 
teploty etanolem- 

Jednoduchosi: poet^upu a n:£zkj cena srdSecfch Clnldel zvySuje efektilvnost postupu pro 
pouSlt^ ve vStSlch objemech a zaruCuje vysok^ v^tSXky prepar^tu pfl nlzk^cK nctkladech. Na- 
vrSen^ postup je 1 protl postupu popsandmu pro pffpravu lldskdho imunoglobulinu obohacendnm 
o IgA a IgH zjednoduSen o purifikaCnf atup&n 8r«ESenf f os fore&nanem vipenat]^m pro dan^^ pr^- 
par^t vhodnou zmSnou reak25nXch podmlnek v obou pouSlti^ch IzolaCnfch etupnXch. 



Navrhovan^ zpilsob p2£pravy imunoglobulinu protl lldsk^ thymocytOm spoSfvi v dvoustup- 
novdm sr42on£ stfrov^^ch bilkovin. V prvnfm stupnl se pfl teplotS 20 °C sriit v&tSlna adrov^ch 
bllkovin ze s^ra zvXfat Ijxuinizovan^ch lldsk^mi lymfocyty kyselinou kaprylovou pfl pH 4,15 aS 
4,25 a teplotS lO az 22 **C do koncentraca kyaellny kaprylov^ 7 a£ 8 % obj. v prost:fedi 
acet^tov^ch lontA. 



Sediment balastnfch bflkovln se odd&ll odstfedfinlm a flltrac£, v roztoku zflst^v^ frakce 
imunoglobullnil, kterd se za teploty -6 aE -lO **C ar42£ etanolera v koncentracl 25 aS 30 % obj. 
Sediment iraunoglobulinxi se rozpusti ve vodfi obsahujfci glukozu a glycln jako stabilizator* 
Vodn^ roztok se suSf lyoflllzacf, rozpusti ve vodfi, upravf koncentrace tlSinn^ sloSky a sta- 
blllzdtoru a po rozplnSaf znovu lyoflllzuje za sterllnlch podminek. 
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Pffkladl 

S^rum kr^lfkd Inmnizovan^cli IXdskfml thymocyty uchov^van^ pii teplotS -20 bylo roz- 
mraSeno pfl- teplotS. +4 a spojena skupina s^r zvXfat C. 62 a5 69. V\fchozi objem 4 90O ml 
sdra. Bylo ptld^no 9 800 ml 0,06 M acetitov^o pufru* pH 3,53 pftpraven^ho z redestllovantf 
apyrogeimf a sterllnf vody, pH z^edSntfho s^ra 4,5l bylo upraveno pfidinlm 20 ml koncentro- 
vandS kyseliny octov^ na hodnot.u 4,28, 

Ve frakclonaCnlm kotlXku bylo sdrum sr^Seno 375 ml kyseliny kaprylov^ p. a pfidan^ b^em 
30 mlnut pfl teplotS 20 **C. Suspenze rajCch^na 60 minut a sediment oddSlen centxlfugacf na ky- 
vetov4 odstj^edivce vychlazen^ na +4 **C. Doba odstcedov^nX 6 minut prl 3 COO ot./iaiix. 

Slabg opalescentnX supernatant byl zflltrovin pfes f iltraCnf papir. pH supernatantu 
4r22 bylo upraveno pfid^fm 79 ml 5 M roztoku hydroxidu sodndho na 5, OS. 12 300 ml superna- 
tantu bylo vychlazeno ve frakcionaSnim Jcotllku na O **C a pfl tdto teplotS sr^Seno pozvoln^m 
piLd^vdnim 4 456 g etanolu 96 % ob j . podchazenym na -15 C, Teplota bShem sr^Senf O ^C, po 
pfld^nX etanolu suspenze za stil^ho miCchini vychlazena na teplotu -9 a rofch^na 16 hodin. 



Sediment frakce ImunogXobullnd byL oddSlen centrlfugaci na kyvetovtf odstredlvce pfl 
3 OOO ot./mtn- po dobu 20 mlnut a p?l teplotS -8 Sediment byl rozmichin v 1 200 ml le- 

dov^ apyrogenni vody obsahu^ici 40 g glu)cozy, 40 g glycinu a lO g chlortdu sodn^ho a roztok 
rozplnSn do 7 lahv£ NTS 500 ml po 200 ml. 

Roztok fayl namrazen na stSny lahv£ v l^zni o teplotS -SO a usuSen ve v^kuu pfl ma~ 
xim^lni teplotS 3u5en£ 35 ^C, Bylo zfsk^no 129,3 g lyofiliz^tu, kter^? obsahoval 39,3 g bXlko- 
vln, coS odpovfd^ v^tSSku B g fiistltf bilkovtny z jednoho litru s^ra. Lyofiliz^t byl rozpuStSn 
V 1 500 ml apyrogcnn£ vody, roztok byl doplnSn 2,75 g glycinu a 3,3 g chloridu sodn^ho a 
vodou do objemu 1 900 ml. 

pH roztoku 5,2 bylo upraveno piid^nlm 1,4 ml 5 M roztoku hydroxidu sodndKo na bodnotu 
6,74-. Za, semisterilnlch podminek byl roztok z£iltrov^ 'sadou membr^nov^ch ftltrA o prilmSru 
140 mm V po£adl: prefil^, 1,2 pm, 0,8 0,45 ^om, 0,22 ^um a za sterilnlch podmfnek sadou. 

membr^ovfch filtrA o priSroSru 90 mm v £>o£adX: prefiltx, 0,45 ^ a 0,22^um. Roztok obsahovalr 

bilkovlny . 1,79 g/lOO ml 

glycln 2,05 g/lOO ml 

glukoza 1,97 g/lOO ml 

chlorld sodn^f * 0,69 g/lOO ml 

pH - 6,9 ' 

Elektroforetlcki ftistota Ig 91,8 % hmot*, roztok byl sterling, neSkodn^ na morCatech a 
mySXch/ hodnoty pyrogennfch l^tek vyhovuj^cl /O,0% 0,0f 0,4 **C/, byly stanoveny hemaglutlnlry 
1x16, protil^tky proti baz^ln^ membr^n^ glomeruli O, vazba na lldskS lymfocyty 80 a2 84 %, 
inhibice tvorby rozet L:50O, cytotoxickj^ text s lidsk^mi lymfocyty 1:2 S60, protil^tky 
proti edrov^m b£Dcovin^s stopy v oblasti rgG, tromboaglutlniny a trombolyslny: negatlvnf, 
inkompletni 1:2. 

Roztok byl rozplnen za sterllnXch podmJCnek do 34 1 lahviSek po 5 ml a lyofilizov^ 
48 hodin- pfl msuc. teplotS 35 **C. Po uzavfeni lahviCek ve v^kuu a zapertlov4nf uz^vSr& by la 
atanovena vlhkost 1,8 aS 1,9 % hmot. a rozpustnost za'30 sec. na fiir^ bezbarv^ roztok. Pre- 
par^t^ byl aplikovin v Instltutu kU^nlck^ a experiment^ In £ mediciny v Praze — Kr51 pod ozna- 
Cenim ATG Sevac 02/84. * * 



Prepare t ve vSech paramatrech vyhovoval pozadavkiim na imunosupresiva na b^zi izminoglobu- 
lin4 pro fcransplan^aCnl dCely, kter4 jsou dosud dov^Sena. 



247484 

PZfklad 2 

S^rum kr^lXkA Imunlzovan^^ch* Itdsk^ioi thymocyty uchov^van^ -pfi tepiotS -20 °C bylo ro2- 
mra2eno p?i teplotS +4 °C a spojena skuplna C- 70 aX 74. V^chozf objem 3 30O ml s^ra. Bylo 
pfid^no 6 600 na 60 mM acet^tov^ho pufru pH 3, SO pif Ipraven^ho z redestllovand apyrogenn£ a 
stertlnX vody. 

pH afodfin^ho s^ra 4,48 bylo upraveno pfld^n^ 15 ml koncentrovan^ kysellny octov4 na 
hodnotu 4,21. Ve frakclonaCnlm kotlfku bylo s^rum sr^Seno 250 ml kysellny kaprylov^ p. a. 
pfldan^ bfihem 15 mlnut pri teplotS 21 *^C. Suspense mfch^a 60 mlnut a sediment cxld&len 
centrlfugacX* na kyvetov^ odstfedivce vychlazend na +4 ^C. 

Doba odstfedovrfnl lO minut pri 2 800 ot*/min. Opalescentnf roztok byl zflltrovdn p£es 
flltraSni papfr. pH supematantu 4,20 bylo upraveno pJidKnlra 58 ml 5 M roztoku hydroxldu 
sodn^o na hodnotu 5,02. 8 150 ml supernatantu bylo vychlazeno ve f rakclonaCnfm kotlfku 
na O °C a p^l t^to teplote bylo sr^Seno pozvolivym ptLd&vinim 2 955 g etanolu 96 % obj. 
podchlazen^m na -15 **C. 

Teplota bShem sr4ienl O po piLddnl etanolu suspenze za st^l^ho m£ch^£ vychlazena na 

teplotu -8 °C a mXch^na 18 ^odln. Sediment frakce ImunoglobullnO byl oddSlen centrlfugacjC na 
kyvotovtf odstfedlvce p?i 2 900 ot./min* po dobu 20 mlnut a pfi teplotS -ID **C. Sediment byl 
rozfflich^n v 850 ml ledov^ apyrogenni vody obsahujicf 20 g glukozy, 20 g glycinu a 6 g chlori- 
du Godn^o a roztok rozplnSn do 5 lahvf NTS SCO ml po 200 ml. 

Roztok byl namraSen na stSny lahvl v l^znl o teplotS -50 ^'c a usuSen ve vakuu p2i maxi- 
m^lnX teplotS suSeni 35 °C. Bylo zisk^no 71 g lyofllizitu, kter^ obsahoval 25 g bflkovln, 
co5 odpov£d4 vytSXku 7,5 g ftlst^ bilkovlny z 1 lltru stfra. Lyoflliz^t byl rozpuStSn v 1 OOO ml 
apyrogenni vody, roztok byl doplnSn do obj emu I lOO ml. 

pH roztoku 5,44 bylo upraveno pfld^nlm 0,7 ml 5 M roztoku hydroxidu sodn^ho na hodnotu 
6,fil. Za semis teri In fch podminek byl roztok zflltrov^n sadou membrdnov]?ch flltrii o prAmSxu 
146 mm v poSadis prefiltr, 1,2 0,8 0,45 ^ a 0,22 /im a za sterilnich podminek sadou 

membr^nov^ch flltrfl o pri)tm6ru 90 mm v po?ad£: prefiltr, 1,2^, 0,Q /ua, 0,45^Azm a 0,22^^2m. 
Roztok obsahoval: 

bilkovlny 2,06 g/lOO ml 

glycln 2,17 g/lOO na 

glukoza lr92 g/lOO ml 

chlorid sodnj^ 0,70 g/lOO ml 

pH 6,68 

Elektroforetlck^ Clstota 92,4 % hmot. , roztok by i sterling, neSkodn]^ na morfiatech a 
n^a^ch, hodnoty pyrogennJCch l^tek vyhovujicf /O, Ij 0,0; 0,1 ^C/, byly stanoveny hemaglatlniny 
1:32 /anti A/, resp. 1:64 /antl B/, protildtky protl bazilnXm membr^n^ glomorulA negativn£,. 
vazby na lidskd lym^ocyty 88 %, inhiblc^ tvorby rozet ItSOO, cytotoxlck^ text s lidskfmi 
lymfocyty 1:2 560, protl 14 tkx .pr^otl sdrov^m bilkovinto v oblasti IgG, tromboaglutinlny a 
trombolyciny negatlvnl. 

Roztok byl rozplnSn za eterilnfch podmfnek do 186 lahviSek a lyofilizov^n 48 hod. pri 
max. tcplotS 35 **C, Po uzav?en£ lahviCek ve vakuu a zapertlovdn£ uz4v6r^i by la stanovena 
zbytkovi vlhkost 1,7 % hinot. a rozpustnost za 40 b na Cir^ bezbarv^ roztok. Prepar^t byl 
aplikovdn v Institutu klinlck^ a expar linen t^lni medic £ny v Praze - Kr£i pod oznaiSenim 
ATG Sovaq-03/84.* 



Preparit ve vSech parametrech vyhovoval poSadavkOm na ImunosupEesiva na bdzi limino- 
^lobullnft pro transplantaCni ilCely, kteri jsou dosud doviXena. 
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pRedmStvyhXlezo 



Zpflsob pMpravy ImmogXoballnu protl Udskjn, lymfocytAm pro linunosupses Ivnl USely pfl 
Dfenosech tMni a orginft. vy«n.eujfcl se tfm, 5e se £rakce taxnoglobuima obsaSeni V s«tcch 
Lieat lounl«ovan^ch lidsk^mi lymfocyty,- s v/hodou lymEocyty Izolovanfml z thymil. l«lujc 
3r«enf« kysellnou Jcaprylovou pfl pH 4,15 a* 4.25 a teplotS IB a2 22 C do )co„centxace 7 a2 
8 % oil V proatredi acatdtov/ch lontfl. aedtn^nt balastnfch bilkovin se oddSlf ceatrlfugaci: 
a p££pa^e filtraci a z eir^ho supernatantu se Izoluja frakce ln»inoglobuXln4 sr«en£« 
etLileo. pel teplotS -6 ai -XO °C s v^hodou pJl tcplotS -8 «>C a pfl koneSn^ koncentracl 
etanolu 25 aS 30 % obj. 
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(54) Title 

A method of preparing immunoglobulin against hiunan 
lymphocytes 

The invention relates to a producing of immunoglobulin 
preparations for therapeutic purposes. 

The object of the invention is a method of preparing 
an immunoglobulin against human lymphocytes (thymocythes) . 
Said immunoglobulins are characterized by immunosuppressive 
effects usable in tissue and organ transfers . 

The subject-matter of the invention is a simple 
process of isolation of an immunoglobulin fraction from 
serum of immunized animals wherein the process is based on 
precipitation reactions. In the first step realized at a 
temperature of 18^C to 22**C and at a pH value of 4.15 to 
4.25, the separation of an immunoglobulin solution from a 
precipitate of ballast proteins with caprylic acid takes 
place. In the second step, the obtained immunoglobulin 
fraction is purified by precipitation with ethanol at a 
temperature of -6°C to -10°C. This process keeps the native 
character of the immunoglobulin molecules that have 
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biological properties suitable for the required use of the 
preparat ion . 

The Present invention relates to a method of preparing 
an immunoglobulin against human lymphocytes. 

During surgery transfers of tissues or organs 
immunosuppressive agents are used. A purified animal 
immunoglobulin against human lymphocytes has many 
advantages over the other immunosuppressive agents and 
therefore it is used in transplantations. 

The source of antibodies is a serum from animals 
immunized with human lymphocytes: The prior art preparation 
prepared from an ant i- lymphocytic serum did not show 
suitable immunosuppressive effects. For separating an 
immunosuppressive fraction a salting-out with ammonium 
sulphate followed by a sorption of ballast matters on ion- 
changers and finally saturation or purification processes 
by using only ion- exchangers were used. 

A separating method based on a precipitation with 
rivanol was tested, as well. This method was not suitable 
for separating in the large scale; in seventies, it was 
used in USA -Stanford Univ. Hospital in California. 

Since this preparation is not a common commercial 
preparation - the immunoglobulin against human lymphocytes 
can be only applied in specialized sanitary facilities 
dealing with tissue and organ transfers - the producing 
thereof is limited only to a small number of producers. 

The processes based on principles of affinity 
chromatography, ion- exchanger chromatography and sorption 
on specific sorbents are used for a laboratory scale 
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production. The common disadvantage of said methods is a 
high cost of sorption materials, usability only for 
treatment of small volumes of a serum and thus even high 
cost of the final preparation. 

The present process of isolation of immunoglobulin 
from serum of animals immunized with human thymocytes, i.e. 
lymphocytes isolated from thymus glands, has all the 
advantages of precipitation processes, as regards to a 
treated volume, and because other serum proteins of animal 
serum are not suitable for therapeutic purposes, the all 
isolation is simplified into two fractionating steps 
precipitation of ballast proteins with caprylic acid and 
re-precipitation of the immunoglobulin fraction with 
ethanol at a lowered temperature . 

The simplicity of the present process and a low cost 
of precipitation agents increase the effectiveness of said 
process in a large-scale use and guarantee high yields of 
the preparation with low process costs. The present process 
is simplified for the given preparation by a suitable 
change of reaction conditions in the both used isolation 
steps which makes possible to avoid a purifying step of 
precipitating with calcium phosphate even against the 
described process of preparing of human immunoglobulin 
enriched with IgA and IgM. 

The present method of preparing an immunoglobulin 
against human lymphocytes consists in two-step 
precipitation of serum proteins. In the first step realized 
at a temperature of 20 '^C, the most of serum proteins from 
serum of animals immunized with human lymphocytes is 
precipitated with caprylic acid at pH of 4.15 to 4.25, at a 
temperature of 10**C to 22**C and in the presence of acetate 



ions to the caprylic acid concentration of 7 to 8 % by 
volume . 

The sediment of ballast proteins is separated by 
centrifuging and filtrating, the fraction of immuglobulins 
keeping in a solution is precipitated with ethanol at 
concentration of 25 % to 30 % by volume and at a 
temperature of -6®C to -lO^C. The sediment of immuglobulins 
is dissolved in water containing glucose and glycerin as 
stabilizers. The aqueous solution is dried by lyophilizing, 
is dissolved in water, the concentrations of the active 
ingredient and stabilizer are adjusted; and after filling 
into the bottles the solution is again lyophilized under 
sterile conditions . 

Example 1 

Serum from rabbits immunized with human lymphocytes 
stored at -20*^C was allowed to thaw at +4°C and groups of 
sera No. 62 and No. 69 were combined. The starting volume 
was 4900 ml of serum. 9800 mL of 0,06 M acetate buffer (pH 
3,53) prepared from redistilled apyrogenic and sterilized 
water was added. The resulting pH 4,41 of diluted serum was 
adjusted to 4,28 by adding 20 mL of concentrated acetic 
acid- 

In a fractionating kettle, the seirum was precipitated 
by adding 375 mL of caprylic acid at 20^C for 30 minute. 
The suspension was stirred 60 min and the sediment was 
separated by centrifuging in a cuvette centrifuge cooled to 
+4*^0 at 3000 rpm for 6 minute. 
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Slightly opalescent supernatant was filtered through a 
filter paper. pH of the supernatant was adjusted from 4.22 
to 5.05 by adding 79 mL of 5M sodium hydroxide. The 
resulting 12,300 mL of the supernatant was cooled to 0*^C in 
the fractionating kettle and, at said temperature, 
precipitated by slowly adding 4456 g of 96% vol. ethanol 
cooled to -IS^C. The temperature during precipitation was 
0°C, after adding the ethanol the resulting suspension was 
cooled to -9**C and stirred for 16 hour. 

The sediment of the immunoglobulin fraction was 
separated by centrif ugat ion in the cuvette centrifuge at 
3000 rpm and at -8*^C. The sediment was dissolved in 1200 mL 
of ice-cold apyrogenic water containing 40 g of glucose, 
40 g of glycine, and 10 g of sodium chloride. The solution 
was filled into bottles NTS 500 ml, 200 ml to each bottle. 

The solution was frozen on walls of the bottles in a 
bath cooled to -50^C and vacuum dried at maximal drying 
temperature of 35 ^C. 129.3 g of lyophilizate containing 
39.3 g of proteins was obtained. The yield was 8 g of 
protein/L of serum. The lyophilizate was dissolved in 
1500 mL of apyrogenic water and the resulting solution was 
added with 2.75 g of glycine, and 3 . 3 g of sodium chloride 
and water to volume of 1900 mL. 

pH of the solution was adjusted to pH 6,74 by adding 
of 1.4 mL of 5 M solution of sodium hydroxide. Under semi- 
sterile conditions, the solution was filtered by using a 
set of membrane filters having diameter of 140 mm, in the 
following order: 1.2 pm, 0.8 pm, 0.4 5 pm, 0.22 jim, and 
under sterile conditions with a set of membrane filters 
having diameter of 90 mm in the order: prefilter, 0.45 ]xm, 
and 0.22 pm. The solution contained: 



Glycine 



Glucose 



Proteins 



Sodium chloride 



1.79 g/100 mL 
2.05 g/100 mLr 
1.97 g/100 mL 
0.69 g/100 mL 



PH 



6.9 



Ig Electrophoretic purity of 91,8 % by weight, the 
sterile solution, harmless for guinea pigs and mice, values 
of pyrogenic matter satisfied (0,0; 0,0; 0,4 °C) , 
Hemagglutinins 1:16, antibodies against basal membranes of 
glomeruli 0, binding to human lymphocytes 80 % to 84 %, 
inhibition of rosette formation 1:500, cytotoxic text with 
human lymphocytes 1:2 560, antibodies against serum 
proteins: traces in area of IgG, tromboagglutinins and 
trombolysins : negative, incomplete 1:2 were determined. 

The solution was filled under sterile conditions into 
34L bottles, each 5 mL, and lyophilized for 48 hours at the 
maximal temperature of 35**C. After closing the bottles in 
vacuum and capping them the residual humidity of 1.8 to 
1.9 % by weight and solubility to a clear colorless 
solution in 30 seconds were determinated. The preparation 
was applied in Institute of Clinic and Experimental 
Medicine in Prague - Krc under the trade name ATG Sevac 
02/84. 

The present preparation met, in all aspects, 
requirements for up to now imported immunosuppressive 
agents based on immunoglobulins intended for 
transplantation purposes. 
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Example 2 

Serum from rabbits immunized with human lymphocytes 
stored at -2 0*=^C was allowed to thaw at +4^C and groups of 
sera No. 70 and No, 74 were combined. The starting volume 
was 3300 ml of serum. 6600 mL of 60 mM acetate buffer (pH 
3,50) prepared from redistilled apyrogenic and sterilized 
water was added. 

The resulting pH 4,48 of the diluted serum was 
! adjusted to 4,21 by adding 15 mL of concentrated acetic 

acid. In a fractionating kettle, the serum was precipitated 
by adding 250 mL. of caprylic acid at 21°C for 15 minute. 
The suspension was stirred 60 min and the sediment was 
separated by centrifuging in the cuvette centrifuge cooled 
to +4°C 

The time of centrifuging was 10 minute at 2800 rpm. 
The opalescent solution was filtered through a filter 
paper. pH of the supernatant was adjusted from 4.20 to 5.02 
by adding 58 raL of 5M sodium hydroxide solution. The 
resulting 8150 mL of the supernatant was cooled to O'^C in 

i 

the fractionating kettle and, at said temperature, 
precipitated by a slowly adding 2955 g of 96% vol. ethanol 
cooled to -15^C. 

The temperature during precipitation was 0*^C, after 
adding the ethanol the resulting suspension was cooled to 
-8^C and stirred for 18 hour. The sediment of the 
immunoglobulin fraction was separated by the centrif ugation 
on the cuvette centrifuge at 2900 rpm for 20 minutes and at 
-10**C. The sediment was dissolved in 850 mL of ice-cold 
apyrogenic water containing 20 g of glucose, 20 g of 
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glycine, and 6 g of sodium chloride and the solution was 
filled into 5 bottles NTS 500 ml, each 200 ml. 

The solution was frozen on walls of the bottles in a 
bath cooled to -50^C and vacuum dried at the maximal, drying 
temperature of 35 *^C. 79 g of lyophilizate containing 25 g 
of proteins was obtained which corresponds to the yield of 
7,5 g of protein/L of serum. The lyophilizate was dissolved 
in 1000 mlj of apyrogenic water and the resulting solution 
was filled up to volume of 1100 mli. 

pH of 5,44 of the solution was adjusted to pH 6,61 by 
adding of 0,7 mL of 5 M solution of sodium hydroxide. Under 
semi -sterile conditions, the solution was filtered by using 
a set of membrane filters having diameter of 146 mm, in the 
following order: 1.2 \xm, 0.8 pm, 0.45 pm, 0.22 pm, and 
under sterile conditions with a set of membrane filters 
having diameter of 90 mm in the order: prefilter, 1.2 pm, 
0.8 pm, 0.45 pm, and 0.22 pm. The solution contained: 

Proteins 2.06 g/lOO mL 

Glycine 2.17 g/100 mL 

Glucose 1.92 g/100 mL 

Sodium chloride 0.70 g/100 mL 

pH 6.68 

Ig Electrophoretic purity of 92,4 % by weight, the 
sterile solution, harmless for guinea pigs and mice, values 
of pyrogenic matter satisfied (0,1; 0,0; 0,1 °C) , 
Hemagglutinins 1:32 (anti A), and 1:64 (anti B) , 
respectively, negative antibodies against basal membranes 
of glomeruli, binding to human lymphocytes 88 %, inhibition 
of rosette formation 1:500, cytotoxic text with human 
lymphocytes 1:2 560, antibodies against serum proteins in 



area of IgG, negative tromboagglutinins and trombolysins 
were determined. 

The solution was filled under sterile conditions into 
186 bottles and lyophilized for 4 8 hours at the maximal 
temperature of 35^C. After sealing the bottles in vacuum 
and capping them the residual humidity of 1 . 7 % by weight 
and solubility to a clear colorless solution in 40 seconds 
were determinated. The preparation was applied in Institute 
of Clinic and Experimental Medicine in Prague - Krc under 
the trade name ATG Sevac 03/84. 

The present preparation met, in all aspects, 
requirements for up to now imported immunosuppressive 
agents based on immunoglobulins intended for 
transplantation purposes . 
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Claims : 

A process for producing of immunoglobulin against 
human lymphocytes for immunosuppressive purposes in tissue 
and organ transfers, characterized in that a fraction of 
immunoglobulins contained in serum from animals immunized 
with human lymphocytes, especially with those isolated from 
thymus glands, is isolated by precipitation with caprylic 
acid at pH of 4.15 to 4.25 and at a temperature of 18 to 
22**C to a concentration of 7 to 8 % by volume in the 
presence of acetate ions, the sediment of ballast matter is 
separated by the centrifuging and optionally by the 
filtration and the Ig fraction is isolated from the clear 
supernatant by precipitation with ethanol at -6^C to -10*^C, 
preferably at -8^C and at a final concentration of ethanol 
of 25 to 30 % by volume. 
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